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The general plan adopted in the preparation of this
paper is to present a short discussion concerning some of
the achievements of the earliest known pioneers in the
field of mathematics.
Most textbooks begin with the Greek, Thales—a rich
merchant of Miletus, who lived from about 6lj.O to 5^0 B.C,
Thales traveled extensively to Egypt to visit the priests
of that country in order to be taught mathematics by them,
Thales never forgot the debt he owed the priests; and
when he was an old man he strongly advised his pupil,
Pythagoras (569-500 B.C,), to pay them a visit. Acting
upon this advice, Pythagoras traveled and gained wide
experience which stood him in good stead when he settled
and gathered disciples of his own,^ Pythagoras himself
stated that a prime object of the great school was the
preservation of past knowledge learned from Egypt,^
It is generally conceded that the Greeks were taught
a great deal by the Egyptians, who were of African origin,
and that the Greeks based much of their mathematics on
methods used by the Egyptians, It is highly possible that
the Egyptians themselves had been Influenced by the Ishango
of the Congo, There is evidence to substantiate this claim.
^James R. Newman, The World of Mathematics (New York,
1956), I, 82.
^E.T.Bell, The Search For Truth (Baltimore, 1934)» P» 48»
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Even today some people believe that Africa has no real
history and that the Africans have neither created nor
contributed to culture and civilization. However, whatever
claims other countries may make concerning pioneering in
mathematics, claims of greater validity can Justly be made
for seme of the countries of Africa.
History also points out that the degree of sophistication
of some of these pioneer mathematicians was much higher
than is generally acknowledged and that some important
branches of mathematics may have originated thousands of
years ago in Africa.
It is hoped that after having read this paper, the
reader’s interest in the history of mathematics will increase.
The writer wishes to express his sincere appreciation
to Dr. L. Cross, who inspired him and gave moral support
in the preparation of this thesis.
CHAPTER II
CONTRIBUTIONS OP THE ISHANGO TRIBE
Ishango is a village located in central Africa bordering
Lake Edward in the Congo. In 1950, an archaeological
expedition, under the auspices of the Institute of National
Parks of the Belgian Congo, and headed by Jean de Heinzelin,
uncovered some interesting remains of the non-nomadic
people that occupied this village about 6500 B.C,^ The
findings included remains of animal bones such as the
antelope, buffalo, and the pig; various spear and harpoon
points, some stone tools; and also bones of the Ishango
man. The bones Indicated that he was Negroid,
These findings are important since "they suggest that
the sight was an important way station in the road to
civilization.
Volcanic eruption deposited three distinct layers of
sediment on the floor of Lake Edward during the period of
occupation, when the lake was at a high level. These
layers are now exposed at the top of small cliffs. As the
excavations proceeded from layer to layer the tools and
weapons were found to be decidedly cruder. This is an
indication that the Ishango people could think rationally
and they worked toward improvements,
^Jean de Heinzelin, "Ishango”, Scientific American.




Weapons and tools, designed similar to those found
at Ishango, have also been found in other places such as
Egypt and Europe; but, they were used during later periods.
This and the location of Ishango suggest that the methods
end styles probably spread to these other places. As
de Heinzelin puts it, "The weapons used in hunting and
fishing indicated a fairly advanced technology. Moreover,
a study of their development at Ishango and a comparison
with weapons found in other parts of Africa suggest that
this site may have been the fount from which one technique
of manufacture spread over a considerable area.”^
The most fascinating and most suggestive of all the
artifacts, however, is not a harpoon or spear point but
a bone tool handle with a small fragment of quartz still
fixed in a narrow cavity at its head. Its shape and the
sharp stone in its head suggest that it may have been used
for engraving or tatooing, or even for writing of sme
king. Even more interesting, however, are its markings:
groups of motches arranged in three distinct coltimns. The
notches are a series of nvunber sequences. In one of the
columns, they are arranged in four groups composed of 11,
13, 17» and 19 individual notches. In the next, they are
arranged in eight groups containing 3j 6, 1]., 8, 10, 5» 5>
and 7 notches. In the third, they are arranged in four




One might think of this as being purely decoration,
but a penetrating study reveals that each column contains
internal relationships unlike those found in either of the
others. The first column, for example, contains all prime
nximbers between 10 and 20 written in ascending order. The
third colvimn represents the digits 10 plus one, 20 minus
one, 10 minus one. The second follows a pattern of a sort.
The groups of three and six notches are fairly close
together. Then after another space, comes the 10, after
which are the two fives, quite close together. This
arrangement strongly suggests appreciation of the concept
of duplication or multiplication. All of these things
represent and indicate that these people had devised a
number system based on 10 and had a knowledge of multiplication
and of prime numbers.”^ This is quite amazing, considering
the fact that these Ishango remains are more than 8,^00
years old
The first example of a well-worked-out mathematical
table dates from the dynastic period in Egypt, However,
there are clues that suggest the existence of cruder
systems in predynastic times. Because the Egyptian nimiber
system was a basis and a prerequisite for the scientific
achievements of classical Greece, and thus, for many of
the developments in science that followed, it is possible
that the modern world owes one of its greatest debts to the
people who lived at Ishango 8,^00 years ago. Whether or not
'^Ibid., p. lli|..
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this is the case, it is remarkable that the oldest clue
to the use of a nimber system by man dates back to the central
Africa of the Mesolithic period. This fact is even more
remarkable when we consider the fact that nowhere in Europe
Q
has such a clue ever been found 1°
®Ibld., pp. 115-116.
CHAPTER III
THE GREAT PYRAMID OP GIZAH
The years around 3000 B.G, toward the close of the
Second Dynasty in Egyptian history was a period of rapid
development in practical engineering.
Approximately one generation before the 30th century
B,C,, the first example of stone masonry was laid and in
the generation after this 30th century the Great Pyramid
of Gizah--the most famous of all the pyramids of Egypt--
was built. It is truly amazing to realize that the Egypt¬
ians passed from the earliest example of stone masonry just
before 3000 B,C, to the Great Pyramid just after 2900 B,C,
An event like this is a silent but powerful witness to the
mathematical attainments of its sponsors.
Some authors have conflicting views as to the scientific
greatness of the ancient Egyptians, Newman states that
there was already a wealth of geometrical and arithmetical
results treasured by the priests of Egypt before the early
Greek travelers acquainted themselves with mathematics,^
This is seen through the fact that the Egyptians could
construct right triangles, pentagons, hexagons, find the
areas of spheres to such a degree of accuracy as to
approximate 77” - 256/81, and put geometry to many practical
uses,
^Newman, Op, Cit,, p, 80
7
8
However, Bell is of the opinion: "It would be
gratuitous generosity to infer that because the Egyptians,
say, succeeded in raising huge obelisks, that they were,
therefore, engineers in any sense that would now be recognized
as scientific. Ten thousand slaves can muddle through the
word of one hand; and the apparent marvels of ancient
engineering that impress us today may be only monuments of
a lavish expenditure of brawn and a strict conservation of
brains.
To say that the Great Pyramid is less than a great
mathematical achievement seems erroneous. The degree of
accuracy in the building is to such an extent that the
maximum error in the lengths of the sides is only 0,63 of
an inch, or less than I/II4.OOO of the total length and the
error at the corners is 12" or only 1/27000 of a right
angle. Surely there must have been scale models and plans
used in such a gigantic operation which resulted in the
precision of the finished product.
This colossal structure reared during the reign of
the Pharaoh Cheops (also known as Khufu), embodies the
amazing scientific knowledge of i%ypt in its venerable
stones. It contained a slab of stone (still extent) in
its interior, in length, one-ten millionth of the distance
from either pole to the equator (the basis of the modern
metric system of measurement). The height of the Great
Pyramid is exactly one-billionth of the distance from the
T, Bell, Development of Mathematics (New York,
I9I1.5), P. 27.
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earth to the sun, a measurement not accurately completed
by modern scientists until 1871;. The structure is so
situated that the parellel of longitude, which passes
through it, traverses the most land and the least sea of
any on the globe—a fact which is equally true of the
parallel of latitude which passes through it. Besides
this, it is orientated within one-twelfth of one degree,
a remarkable precision, difficult of attainment even today.
The triangular area of each of the four sloping sides
equals the square of the vertical height of the Pyramid.
If the length of the four sides of the base are added
together, they bear to the vertical height the same pro¬
portion as the circumference of a circle does to its radius.
This ratio gives us the constant TT • The length of each
side is 365 and i square cubits, exactly equivalent to the
number of days in the year.^^
^^Wlllls N, Huggins and John G. Jackson, Introduction
to African Civilization (New York, 1937)» p. 30.
CHAPTER IV
THE AMES PAPYRUS
The oldest mathematical handbook known today, is a
docximent Written by an Egyptian named A’h-mose, commonly
called Ahmes, sometimes between 1700 and 2000 B.G*
Translated in 1877 "by Eisenlohr, it is entitled: "Directions
for obtaining the knowledge of all dark things.”
Unless specialists are in error concerning some of
the information on the manuscript, the original is many
centuries older than the copy made by Ahmes. That Ahmes
copied the work is made clear by the statement: "This
book was copied in the year 33» in the fourth month of the
Inudation season under the majesty of the king of Upper
and Lower Egypt, A-user-Re. It is the scribe A*h-mose who
1 P
copies this writing.”
The Ahmes papyrus gives an idea of Egyptian geometry,
arithmetic, and algebra as it existed possibly as early
as 3000 B.C, It does not disclose as much mathematical
knowledge as one might expect among the builders of pyramids,
but it has not been determined whether the document deals
with exercises for the "school boy" or whether the work
has the full knowledge of the accomplished mathematicians
of that day. Even though this handbook of 4.000 years ago
begins with exercises in fractions, it is doubtful that the
papyrus contains the full knowledge of these people.




Unlike the ancient Babylonians and Romans, the Egyptians
and the Greeks (who learned from the Egyptians), dealt with
variable denominators instead of variable numerators.
The fractions of the Ahmes papyrus confine themselves
to a special class, namely, unit fractions-“fractions having
unity for their numerators. These unitary fractions of
the Egyptians influenced mathematics for centuries and
they suggested the fractions in gradibus of Leonardo
Fibonacci (1202) and the continued fractions of later
times.^3
A fraction was designated by writing the denominator
with either a dot or a symbol called r£ placed over it.
Fractional values which could not be expressed by any one
unit-fraction were represented by the sum of two or more
of them, A fundamental problem in the treatment of fractions
was how to find the unit fractions, the sum of which re¬
presented a given fractional value. A table on the papyrus
in which all fractions of the form 2/2n / 1, where n
designates successively all Integers up to i|.9, are reduced
to the sum of unit fractions. Thus 2/3^ is represented as
I/3O; l/li-2 and 2/I4.3 is represented as l/l\2, I/86, l/l29>
1/301, The table makes clear that any fraction whose
denominator is odd and less than 100 can be represented
as the sum of unit fractions. Five divided by 21 was
accomplished as follows:
Example
5 = 1 / 2 / 2; 2/21 = 1/lk / I/I4.2
^3George Sarton, The Study of the History of Mathematics
(Cambridge, 1936), pp, 16-1?,
l^Florian Cajori, A History of Elementary Mathematics
(New York, 1896), p. 21,
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^/21 = 1/21 / (1/li^. / 1/1|2) / (1/11; / l/li.2)= 1/21 / (2/li|. / 2/42)
= 1/21 / 1/7 / 1/21 = 1/7 / 2/21
= 1/7 / 1/14 / 1/42.
A more penetrating look at these fractions will be taken
presently in the form of a theorem--8 theorem in modern
notations, b^it one which the Egyptians might well have been
aware of.
Theorem.If 0 4p4,q, where p and qGJ, then p/q can
be represented as a sum of reciprocals of p or fewer distinct
integers.
Proof. The process is by finite induction. The first
case, 0^1^ 2, has the representation -g = and is the
only instance where the denominator q is 2, Suppose the
theorem is proved for all denominators less than some
q >2. If p/q is not in lowest terms, it reduces to a fraction
whose denominator is less than q, for which the theorem is
known to hold. If p/q is in lowest terms, then (p,q) = 1,
and p has a multiplicative inverse p' module q, 3pp’ = qr / 1
with 0<p'<q. Thus,
= qr /.I = / r
p'q p'q "TT
Prom pp' = qr / 1, it follows that (r,p') = 1 and that
0£:r<min (p,p'). If r = 0, (the case, p = p' = 1), there
is nothing more to do. Otherwise, since p’<q, it follows
from the inductive assumption that r/p' is a Siam of
reciprocal of p*q. This is accomplished by iterating the
^^Solomon W, Golomb, "An Algebraic Algorithm for the
Representation Problems of the Ahmes Papyrus", American
Mathematical Monthly, Vol, 69, (October, 1962), pp. 7HF-786,
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algorithm and observing that the successive denominators
are strictly decreasing. Thus if r^O, pick r'9rr‘
= Sp* / 1, with 0^r'<p'. Hence r/p' = i.,/
r'p' r’ p'
S ^
, where 0 — S -r’ . Since both r' 4. p’ and p'< q' ,
observe that p’q'>r'p’ (each of the corresponding factors
being bigger), and the successive denominators decrease.
The papyrus also contains nearly 20 examples which
show by what number fractions or a mixed number must be
multiplied, or what must be added to it to obtain a given
value. The method consists of reducing the fractions to
a common denominator. This denominator was not always
chosen so as to be exactly divisible by all the given
denominators.
Example 4*2^^
"By what must l/l6 and l/ll2 be multiplied to give l/8?
The common denominator is taken to be 28. Then l/l6 =
Ig / ^ » 1 = 4 » Their sum equals 2/28. Also,
28 112 28
l/8 = 3-1/28, Since 2 / 1 / ^ = take first 2/28, then
its half, 1/28, then half of that, i/28, and we have
3s/28, Hence I/I6 / 1/112 becomes I/8 on multiplication
by li / i."
As we see, this example is a form of a linear equation.
The methods used in the type of example as above are
quite foreign to modern mathematics. However, one process
found extensive applications in arithmetic of the fifteenth
^^Ibid., p. 22.
century and later, namely, that of aliquot parts. In
the example above, aliquot parts are taken of 2/28. This
process Is seen again In Ahmes* calculations to verify
the Identities In the table of unit fractions.
In this Egyptian document are found examples of
arithmetical and geometrical progression.
Example
"Divide 100 loaves among $ persons; l/7 of what the
first three get Is what the last two get. What Is the
difference?" Ahmes gives the solution: "Make the dif¬
ference 23, 17j, 12, 6i, 1. Multiply by 1 2/3, 38 l/3,
29 l/6, 20, 10 2/3 / l/6, 1 2/3." How did Ahmes come upon
5s? Perhaps thus: "Let a - d be the first term and the
difference In the required arithmetical progression, then
l/7 a/(a-d)/(a-2d) = (a-3d)/(a-ii.d). Whence
d = 5i^ (a “ ij-d), l.e., the difference d is 5^ times the
last term. Asstrnilng the last term equals 1, he gets his
first progression. The s\im Is 60, but should be 100; hence,
multiply by 1 2/3.” Here we have a method of solution
which appears later among the modern Europeans—the method
of false-posltlon.
Another curious problem found in the Ahmes papyrus
is the following: Ahmes speaks of a ladder consisting of
the numbers 7» 1^-9, 343» 2401, 16807. Adjacent to these
powers of 7 are the words: picture, cat, mouse, barley,
measure. Nothing In the papyrus gives a clue to the meaning
^^Ibld.. pp. 23-24
of this, but the key is believed to be found in the following
problem occuring 3000 years later in Liber Abaci (1202) of
Leonardo of Pizai 7 old women go to Romej each woman has
7 mules; each mule carries 7 sacks; each sack contains
7 loaves; with each loaf are 7 knives; each knife is put
in 7 sheaths. What is the sum total of all named? This
has suggested the following wording in Ahmes: 7 persons
each have 7 cats, each cat eats 7 mice, each mouse eats 7
ears of barley, from each ear 7 measures of corn may grow.
What is the series arising from these date, and what is
the sum of its terms? Ahmes gives the niimbers, also their
sum—19607«
Problems of this sort may have been proposed for
amusement. If this is true, "mathematical recreations"
were indulged in by scholars over forty centuries ago.
The oldest reference to the art of doubling as a
method of multiplication appears in the Ahmes Papyrus. The
method has been associated with mathematical puzzles and
through its connection with the series—1, 1)., 8, l6,....,
it is related to the electronic computing machines of
18
today.
The rules used in the method are obscure to most
intelligent people of today. If the nimaber m is to be
multiplied by the nmber n to get the product mn, start
two columns with the initial n and m respectively. Under¬
neath n, write one-half of n, discarding the fraction,
1A°Vera Sanford, "Notes on the History of Mathematics,"
The Mathematics Teacher. (January, 1951)» XLIV, 29•
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if n is odd. Proceed in this manner always taking halves
of previous numbers, discarding fractions until the column
ends with the number one. The purpose of this n-column
is to determine the number of terms to be taken in the
m-column, which actually performs the computation.
Underneath m, write its double, 2m, and proceed in
this manner, always taking doubles of previous numbers
until each item in the n-colimin has received a partner in
the m-column. Next, inspect the n-column for its potent
terms. According to the Egyptians, odd nvimbers were
potent. Only the partners of the odd numbers may remain
in the m-column. The partners of the even numbers are
struck out. The remaining terms, added, give the desired
result, the product mn.
Example i|..4 n m






Now let us look at the way modern man uses the method
of the Egyptian in computing machines.
Example l|..5
Suppose the computer has to multiply the nvimbers, ij.9








Notice that the multiplicand, 103» is opposite the number
Ij the double of 103 is opposite 2; the double of the
double is opposite i; and so on. Then since 1|.9 = 32 / 16 / 1,
the product of [}.9 and 103 is 32 x 103 plus 16 x 103 plus
1 X 103» So the computer checks the number opposite 1,
16, and 32, then adds. This gives the correct answer,
5014-7.^^
The process used by the iiigyptians and by the modern
day computer involves the use of the binary system—a
scale in which integers are expressed by powers of two. In
such a scale, there are but two digits, zero and one. Any
number can be expressed as a series whose terms are
successive powers of two with coefficients, one and zero.
Considering first the ra-column in the example from
the papyrus, it is seen that it could be written in the
form m(l / 2 / k / •• .); and since this quantity represents
the product mn, it is evident that the factor formed by
the series in parenthesis must equal to n. Therefore, the
problem is to discard certain terms and express n in the
binary system. The n-column does just that.
In general, the method used for expressing any given
integer in another scale of notation is the following:
(1) Divide the given niomber by the radix or base of the new
scale. (2) Note the quotient and remainder. (3) Divide
this and each successive quotient by the radix and note the
^^Ibid.. p. 29.
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remainders until no quotient is left. The successive
remainder furnishes the successive digits, from lowest to
highest in the new notation. In other words, they furnish
the coefficients in the power series. In the binary system
the only possible digits are zero and one, so that the
terms are simply carried or dropped, under the condition
that the remainders are one or zero.
Example 1|.»6
Let n = 19
Quotient Remainder
19 f 2 9 1 Term carried
9*2
• 4 1 Term carried
k i 2 2 0 Term dropped
2*2
•
1 0 Term dropped
1 i 2 0 1 Term dropped
The number 19 in binary notation, therefore, is:
1(2°) / 1(2^) / 0(2^) / 0(2^) / 1(2^) =
1(2^) / 0(2^) / 0(2^) / 1(2^) / 1(2°) =
100112 = 1910
A similar method of division was also used by the
Egyptians.
It is sometimes argued that the Egyptians did not
know the theory behind their work. However, the proof of
this assumption is based on the fact that no basically
theoretical material has been found, not that such does
not or has not existed.
The period of Ahraes was probably a flowering time for
Egyptians mathematics. There exists two other papyri of
this period, containing quadratic equations and solutions.
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These were found at Kahun, south of the pyramid of Illahxam,
In light of this, the question of whether or not other
documents showing an even higher degree of mathematical
proficiency existed is certain to come to mind. As
mentioned before, one cannot tell what kind of audience
the Ahraes Papyrus was intended for. It is not known
whether it was a great work or a minor one, a compendium
for the scholar, a manual for the clerk, or even a lesson
book for the schoolboy. One thing is certain, it is a
respectable mathematical accomplishment, containing pro¬
blems, some of which the average intelligent man of the
modern world--38 centuries more intelligent, perhaps.
than Ahmes—would have trouble solving '.
CHAPTER V
HERO’S FORMULA
It is generally assvimed that all the great mathematicians
of the Hellenic world were Greek, However, all evidence
points to the fact that Hero of Alexandria—200 -A.D, (?)—
was an Egyptian. In his work, there is strong bias towards
the applications of mathematics which was quite in keeping
with the national characteristics of Jigypt. Hero not only
made discoveries in geometry and physics, but some of his
writings contain jseferences to the problem of finding the
equare root of a negative number. Although complex
numbers were not formulated until a few hundred years ago,
the first writings by Hero on this subject appeared in
Stereometria about 250 A.D, One of his most Interesting
theorems proves that when light from an object is broken
by reflection on mirrors, the path of the ray between
object and eye is a minimum. This is an instance of a
principle of least action which was formally adopted for
optics and dynamics by Hamilton in the last century, and
was incorporated in the work of Einstein, For this. Hero
is sometimes regarded as "the pioneer of relativity,”
Hero's Formula--the formula for the area of a triangle
when the three sides are known—was discovered by Hero more
than eighteen centuries ago. One derivative of the formula
is given below in the form of a theorem and proof. Perhaps
in some guise. Hero used the same method.
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THEOREM: If a, b, and c are the sides of any triangle
ABC and the semi-perimeter s of the triangle is given by
s =i(a /b / c), prove that the area of the triangle is
|^s(s - a)(s - b)(s - c)J
Proof:




Now, sin A = 1 - cos A
/ 2 / P 2 1




= / 2bc / b^ / )/ 2bc - b*^ - / a
2bc
2
_ ^2 y ^2
2bT
_ (b^ / 2bc / e^) - a^ • a^ - (b^ - 2bc / c^)
2bc 2bc
= (b / c)^ - . a^ - (b - c)^
2bc 2bc
- (b / c / a)(b / c - a)(a / b - c)(a - b / c)
|^2c2
—-(1)
a / b / c = 2s
Subtracting 2a in (2)
b/c-a=2s-2a=2(s-a)
Subtracting 2c in (2)





Subtracting 2b in (2)
a - b / c = 2s - 2b = 2(s - b) (5)
• sin^A = (2s) 2(s - a) 2(s - c) 2(3 - b)
i|.b2c2
= iis(s - a)(3 - b)(s - e)
b^c^
sin A = 2 [^3(3 - a)(s - b)(s - c)7 ^ (6)
be
Using the fact that the area of a triangle ABC may be
found by the relation, area = ^ , and substituting
in (6), the area of ABC is therefore
CHAPTER VI
THE PRISMOID FORMULA
When one considers not only the Information obtained
fran the Rhind papyrus but also the information from the
Galenlschev papyrus (both are named after their former
owners), it is found that the Egyptians of this same
period knew the formula for finding the voltame of a
truncated pyramid, V = (h/3)(a^ / ab / b^), where a_ and
b are lengths of the sides of the base and h is the height.^®
The only known way of obtaining the correct formula
for the volume of a truncated pyramid demands abstract,
deductive reasoning. It demands, in fact, the ability to
reason correctly about the infinite. An approximation of
the volume of the smooth surfaced truncated pyramid is
obtained by adding the volumes of layers of the building.
If the approximation is to be a good one, the layers have
to be infinitely thin. Even Bell states that the Egyptians,
in their derivation of this formula, must have used the
calculus in scxne gu.ise,^-^
Of course the Egyptians had their own symbols, but
with the use of modern symbols, the prismold formula and
the special case may be derived as given below:
Problem: Find the volume of a solid whose cross section,
made by a plan perpendicular to the x-asix, has
^^Oeorge Barton, A History of Science (Cambridge,19^2),
p. 4-0*
^^E, T, Bell, The Development of Mathematics p, ?•
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the area, Ax^ / Bx / G for each x in the
interval, 0 ■^x ^h. Express the voltune in
terms of the areas, a*^, ab, and b'^, of the
cross sections corresponding to x = 0, x = h/2,
and X = h, respectively. The resulting formula
PP
is known as the prismold formula,^
Solution: In finding volume by approximate integration,
f(x) may be replaced over the interval of
integration by a polynomial P(x), such that
P(x) = f(x), when x = 0, h, and at certain
intermediate points. The polynomial, P(x) =
Ax^ / Bx / C gives a very close approximation.
If A, B, and C are chosen so that f(x) = P(x)
at X = 0, X = h/2, X = h, the equations
(1) f(0) = C; (2) f(h/2) = Ah2/4 / Bh/2 / C;
and (3) f(h) = Ah^ / Bh / C—may be formed. A^
B, and C must be determined from these.
The proof as seen Involves a kind of infinite
siimmation (the integral calculus as it is called today)
''invented” by Newton in the 17th century.
Observe:
-A X
/(Ax^ / Bx / C)dx = l/3 Ax^ / l/2 Bx^ / Cx /
O 0
= Ah3/3 / Bh2/2 / Gh
= h/6 (2Ah2 / 3Bh / 6G).
22
Tom Apostol, Galculus (New York, 1962), I, 90
2^
Since, C = f(0) and Ch = hf(0)
Prom (2); Uf(h/2) = Ah^ / 2Bh / 1|.C
and (3); -2f(h) = 2Ah^ - 2Bh - 2C
/ 2C4f(h/2) - 2f(h) = -Ah'^^
or, 2Ah2 = 4f(h) - 8f(h/2) / 4f(0).
Likewise, 4f(h/2) = Ah^ / 2Bh /
f(h) = Ah^ / Bh / C
l|f(h/2) - f(h) = Bh / 3C
or, 3Bh = 12f (h/2) - 3f(h) - 9f(0)
^
r
Therefore, j^P{x)dx = h/6 j^LiSih) - 8f(h/2) / L|.f(0) / 12f(h/2)
3f(h) - 9f(0) / 6f(0)]= h/sff(h) / [jjf(h/2)/f(0)]
^ J L. J
And thus, V = J P(x) dx
0
= h/6|^f(h) / i^f(h/2) / f(0)J
Since at X = 0, h/2, and h, the areas are a^, ah and
p
b , a slight chan^ in the n^ation gives:
x) dx = J^f(x) dx'^h/6 Ffia) / [ijf(a/b/2) / f(b)7,
4^^ L •/
Since the bases of the Egyptian pyramid were near
perfect squares, f(x) = may be used, where x is the
length of a side.
Therefore, V = /f(x) dx =h/6 / Ij. /■ 1?.^^ ^ ^
= h/6 (2a2 / 2ab / b^)
= h/3 (a^ / ab / b^)
And thus, V ^h/3 (a^ / ab / b^).
SUMMARY
Mathematics as a science had its beginning at a much
earlier date and in a different place than is generally
acknowledged by most mathematicians and historians of
today. Prom the beginning with the Ishango of the Congo
down through the ages to the Egyptians of the dynastic
periods, substantial contributions to mathematics have
been made by the people of Africa, Even topics as far
advanced as the calculus, progression, quadratic equations
had their beginning with the Egyptians, But more important
is the fact that civilization as we know it probably had
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